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摘  要 
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  Hydrogen sulfide (H2S) and hypochlorous acid (HOCl) are two oxido-reductively 
reactive species related to multiple diseases. Optical probes that could selectively 
report the levels of their levels within cells would be valuable to discern their 
biological functions. As such, significant efforts have been devoted to imaging agents 
for sensitive and selective detection of H2S and HOCl. In this dissertation, I 
developed a number of reaction-based chemodosimeters for fluorescent detection of 
H2S and HOCl. This dissertation consists of six chapters summarized as follows:  
In chapter 1, a general introduction to the concept and basic building mode of 
molecular sensors was presented. Emphasis was focused on the development of 
optical molecular sensors for H2S and HOCl. Brief introduction to coumarin and 
rhodamine derivative’s optical properties and application were presented. 
In chapter 2, a coumarin derivative was developed and synthesized on the basis of 
reduction of azide to amine. Upon reaction with H2S, the azido was reduced to amino 
followed by cleavage ester bond to form high-fluorescent coumarin. The reaction 
mechanism is verified and it can be detected in HeLa cells.  
In chapter 3, in an effort to prepare new fluorescein derivatives for detection of H2S, 
a new fluorescent compound was unexpectedly obtained. NMR, HRMS spectra and 
theoretical calculation were utilized to elucidate the molecular identity. The 
fluorescence properties of the new compound were performed. Quantum yield was 
measured about 0.68 and it showed a large stokes shift of 150 nm which make it 
potential application in biological systems. 
In chapter 4, oxidation of hypochlorous acid that it can transform carbon-nitrogen 
single bond to double bond is investigated. A series of benzothiazole derivative were 
synthetized and SA-thiazoline was employed for detection of HOCl in L929 cells. 
In chapter 5, rhodamine derivative bearing a six-membered ring was developed. 
The sensor can response quickly to HOCl via deoximation reaction, and was used for 















  In chapter 6, the studies on other optical molecular chemodosimeters were 
summarized.  
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第一章  绪论 
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产生的光就是荧光。从 S1 到 T1 能量转化是系间跨越。从 T1 回到 SO 有两种过
程，一种是无能量释放，另一种是放出光子，即磷光。 
 
图 1.1 发光系统的 Jablonski 示意图 
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